^o  (L 


s  ^ 

1185 


LIFE  CYCLE  COSTING 
AND 

LOCAL  GOVERNMENT  PURCHASING 


PLEASE  RETURN 


STATE  DOCUMENTS  COLLECTION 

OCT  1  -  1986 

MONTANA  STATE  LIBRARY 

1515  E.  6th  AVE. 
HELENA,  MONTANA  59520 


Reprinted  By 


tt^ 


MONTANA    OCPARTNIEMT    OF  NATURAL    RESOURCES    S    CONSERVATION 

Energy  Division  Capitol  Station  Helena,  MT.  59620 


MONTANA  STATE  LIBRARY 

Lite  crcle  costing  and  local  go'f""^'"'  , 


3  0864  00052397  0 


.V    ,.-3 


V  /  ^ 


This  information  bulletin  was  originally  printed  by  the  Energy  Task  Force 
of  the  Urban  Consortium  for  Technology  Initiatives  under  a  grant  from  the  U.S. 
Department  of  Energy.   It  was  prepared  by  Public  Technology  Inc.,  1301 
Pennsylvania  Avenue  N.W.,  Washington,  D.C.,  20004  and  Marion  Hemphill,  M.H. 
Energy  Associates,  Portland,  Oregon.   The  Montana  Department  of  Natural 
Resources  and  Conservation  reprinted  the  bulletin  with  permission  in  June  1983. 

The  bulletin  describes  the  basic  concept  of  life  cycle  costing  as  a 
procurement  policy  and  shows  how  LCC  can  help  local  governments  save  energy. 
For  more  detailed  information  on  LCC  procedures,  see  the  publications  listed  in 
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Executive  Summary 


Local  governments  devote  significant  portions  of  their  annual  budgets 
for  material  and  equipment  procuranent.  Many  procurement  practices  base 
purchasing  decisions  on  a  bidding  process  vrfiich  considers  only  an  initial, 
acquisition  cost.  Such  practices  do  not  reflect  the  true  costs  of  owner- 
ship, since  most  items  purchased  by  a  local  government  will  incur  addition- 
al operating  and  maintenance  costs  during  their  useful  lives. 

Life  Cycle  Costing  (LOC)  is  a  purchasing  technique  vdiich  allows  an  es- 
timation of  the  full  lifetime  costs  of  a  piece  of  equipment  prior  to  making 
a  decision  to  buy.  LCC  techniques  allow  a  purchasing  manager  to  consider 
costs  of  operation,  maintenance  and  repair,  salvage  value  and  the  time  value 
of  money  in  addition  to  the  initial  acquisition  costs.  In  the  face  of  ra- 
pidly increasing  energy  prices,  an  ability  to  estiitate  these  continuing 
operating  costs  is  valuable  when  evaluating  conpeting  brands  of  equipment. 

Ihis  Information  Bulletin  discusses  Life  Cycle  Costing  and  its  use  in 
local  government  procurement.  The  LOC  concept,  its  ccnponents  and  two  exam- 
ples of  its  application  are  described.  Procedures  for  the  irrplementation 
of  LOC  procedures  are  discussed  by  examining  an  ordinance  passed  by  the  city 
of  Portland,  Oregon.  Several  problems  and  issues  related  to  LCC  iitplementa- 
tion  are  sunnBrized  and  a  bibliography  for  further  reference  is  included. 

Local  government  managers  should  share  this  Information  Bulletin  with 
procurement  officers,  senior  staff  responsible  for  maJcing  purchasing  deci- 
sions and  other  staff  interested  in  the  application  of  LCC  techniques  to  the 
procurement  process. 
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Problem  Statement 


Purchasing  practices  in  municipal  governments  have  been  traditionally 
built  around  a  "minimum  first  cost  syndrcne",  reccrtmending  purchase  of  that 
itan  with  the  lowest  initial  acquisition  cost.  The  initial  purchase  price, 
hcwever,  is  only  the  first  cost  incurred  during  the  ownership  of  an  item, 
v^ether  that  item  is  a  typainriter,  a  v^iicle  or  an  office  building.  Other 
continuing  costs  of  ownership,  often  overlooked  at  the  time  a  procurement 
decision  is  made,  include  operating  and  energy  costs,  costs  of  repair  and 
maintenance  and  salvage  value  or  disposal  costs  at  the  end  of  the  itan's 
useful  life.  A  realistic  appraisal  of  an  item's  real  costs  of  ownership 
(its  Life  Cycle  Cost)  must  include  these  continuing  costs  in  addition  to 
the  initial  purchase  price. 

The  ionplanentation  of  Life  Cycle  Costing  (LCC)  analyses  within  local 
government  has  encountered  several  major  barriers.  Three  primary  barriers 
to  innplanentation  are  the  alteration  of  traditional  "first  cost"  purchasing 
traditions,  the  building  of  staff  expertise,  and  differences  in  procedures 
for  application.  Each  of  these  three  difficiiLties  are  discussed  briefly 
belcw: 

o  Traditional  Purchasing  Practices 

Traditional  "first  cost"  purchasing  practices  have  a  long-stan- 
ding tradition  of  use  in  local  governments.  There  is  often  a 
legal  basis  for  this  practice  with  many  State  purchasing  sta- 
tutes requiring  contracts  to  be  let  to  the  lowest  initial  cost 
bidder.  Several  State  courts,  on  the  other  hand,  have  allcwed 
contract  awards  to  higher  bidders  when  better  quality  goods  or 
services  have  been  documented.  Recognizing  the  value  of  LCC, 
sane  States  have  begun  steps  to  alter  this  tradition  to  allow 
LCC  procedures  in  local  governments  (exaiiples  of  legislation 
fran  the  States  of  Florida  and  Washington  are  included  later 
in  this  Information  Bulletin) . 

o  Staff  Expertise 

Ihe  expertise  to  perform  LCC  analyses  often  is  not  available 
within  the  staff  of  a  local  govemmait  purchasing  office. 
Equitable  administration  of  the  LCC  process  may  require  the 
definition  of  detailed  performance  specifications  and  the  fair 
evaluation  of  how  well  a  bidder  can  meet  the  stated  specifications. 


Analytical  judgments  must  often  be  based  on  such  difficult  as- 
sumptions as   the  future  cost  of  energy  or  the  efficiency  of  a 
new,  relatively  untested  heating  system.  In  dealing  with  such 
"soft"  numbers,  a  substantial  level  of  staff  expertise  may  be 
required  to  assure  confidence  in  a  final  reconmendation . 

o  Procedures  for  Application 

LCC  analysis  procedures  are  not  universally  applicable  to  all 
purchased  items  and  the  applied  procedures  may  differ  even 
among  those  items  suitable  for  l£C   analysis.  Decisions  made 
for  the  purchase  of  short  life  or  disposable  itanns,  such   as 
paper  or  other  office  supplies,  may  be  realistically  based  on 
a  conventional  lowest  initial  cost  bidding  procedure.  Analy- 
sis techniques  applied  to  the  purchase  of  longer  life  capital 
items  may  vary  in  sophistication  dependent  on  the  total  cost 
of  the  item,  its  components  and  the  assumed  period  of  its  use- 
ful life.  Estimates  of  maintenance  costs,  for  example,  are 
much  more  irrportant  in  selecting  the  heating  systan  for  a  new 
building  than  in  the  choice  among  alternative  vendors  for  type- 
writers . 

Life  Cycle  Costing  techniques,  correctly  developed  and  applied,  can  as- 
sist a  local  government  procurement  officer  improve  the  cost-effectiveness 
of  his  purchasing  decisions.  Overcoming  the  barriers  of  conventional  pur- 
chasing practice,  building  staff  expertise  and  selecting  proper  procedures 
for  the  application  of  LCC  analyses,  however,  require  a  good  understanding 
of  LCC  concepts  and  application  techniques. 

This  Information  Bulletin  is  designed  to  provide  an  overview  of  the 
LCC  process,  its  basic  concept,  benefits  and  drawbacks.  Readers  interested 
in  further  detail  on  application  techniques  and  alternate  procedures  vrould 
be  well  advised  to  review  one  or  more  of  the  more  detailed  publications 
listed  in  the  Bibliography. 


Concept  and  Application 


CVERVHW 

Life  Cycle  Costing  (LOC)  is  a  term  describing  a  number  of  procuranent 
analysis  techniques  that  take  into  account,  as  much  as  possible,  the  total 
or  cumulative  costs  incurred  in  the  ownership  of  an  itan.  Such  considera- 
tions necessarily  include  energy  consumption,  v^iich  constitutes  a  grcwing 
portion  of  ownership  costs  as  energy  prices  continue  to  rise. 

All  factors  affecting  the  cost  of  owning  and  operating  a  piece  of  equip- 
ment should  be  considered  in  the  application  of  LCC  analyses.  These  factors 
include  estimated  costs  of  preventive  maintenance  and  repairs,  operation 
costs  (energy,  labor  and  materials) ,  length  of  useful  life,  and  resale  or 
salvage  value.  Products  which  are  used  over  a  period  of  time  and  vrfiich  have 
a  resale  value  at  the  end  of  their  normal  period  of  use,  for  exaitple,  cannot 
be  accurately  cotpared  solely  on  the  basis  of  initial  cost.  A  machine  with 
a  low  initial  cost  may  have  such  a  short  life,  depreciate  so  rapidly,  and 
cost  so  much  to  repair  that  it  is  actually  more  expensive  to  cwn  and  operate 
than  a  machine  vd.th  a  hi^er  initiail  cost  and  a  longer  useful  life.  Unless 
these  factors  are  considered  in  procurenent  analyses  for  carpeting  products, 
a  municipality  may  not  receive  the  best  value  for  its  money. 


GENERAL  DESCRIPTICN 

LOC  analyses  have  a  long  history  of  use  for  economic  analyses  in  the 
engineering  and  other  professioneil  disciplines  as  a  method  for  estimating 
the  real  life-time  costs  of  owning  and  operating  a  piece  of  equipment.  LCC 
procedures  add  two  major  components  to  traditional  "first  cost"  purchasing 
analyses: 

o  Operating  and  Maintenance  Costs 

o  Present  Value  of  an  Livestment 


Operating  and  Maintenance  Costs 

All  equipnent  costs  money  to  operate  as  well  as  to  purchase.  Opera- 
tional costs  may  be  incurred  in  the  form  of  energy  and  materials  costs, 
maintenance,  storage,  labor  and  management.  For  a  piece  of  equipment  or 
other  purchased  itan  with  a  short  useful  life,  operating  costs  may  be 
relatively  small  in  comparison  to  an  initial  purchase  cost.  For  seme  itans 


with  longer  anticipated  useful  lives,  operating  costs  over  a  period  of  years 
may  be  substantially  more  than  the  initial  purchase  price.  Analysts  apply- 
ing ICC   procedures  should  en^^iasize  a  detailed  analysis  of  operating  costs 
for  longer  life  items,  with  less  detail  required  for  those  itans  with  short 
useful  lives. 


Present  Value  of  an  Investment 

A  given  amount  of  money  today  is  generally  more  valuable  than  the  same 
amount  of  money  at  sane  f\iture  date.  As  an  exairple,  with  an  assumed  rate  of 
interest  at  10%  per  year,  $50  one  year  from  now  has  a  "Present 
Value"  of  only  $45.45  ($50  f  1.10) .  Accounting  for  the  Present  Value  of  an 
investment  is  essential  in  the  realistic  conparison  of  the  cost-effective- 
ness for  the  timing  and  types  of  possible  alternate  purchases,  especially 
v*ien  an  itan  considered  for  purchase  will  have  a  multi-year  useful  life. 
The  practice  of  accounting  for  the  Present  Value  of  an  investment  is  called 
"Discounting"  and  is  an  integral  part  of  the  JJJ2   process.  Tables  with  pre- 
calculated  Discount  rates  (or  Present  Value  Factors)  are  available  for  va- 
rious interest  rates  and  years  of  the  investment  life. 


APPLICATION  TECHNIQUES 

There  is  a  rapidly  growing  body  of  literature  (partially  shown  in  the 
included  Bibliography)  which  describes  in  detail  ailtemate  procedures  for 
the  application  of  ICC   techniques  to  local  government  purchasing.  While 
there  are  a  variety  of  ICC   practices  and  procedures  of  varying  sojiiistica- 
tion,  the  general  methods  and  conponents  of  an  LCC   analysis  can  be  sunma- 
rized  as  follcws: 

o  Determine  Specifications  for  a  Desired  Purchase 

Specifications  should  state  the  specific  functions  desired  in 
a  piece  of  equipment,  describing  standard  features,  optimal 
maintenance  intervals,  energy  requironents  and  other  perfor- 
mance characteristics. 

o  Determine  Cost  Factors  for  Analysis 

Primary  Cost  Factors  include  acquisition  cost,  initial  logis- 
tics cost,  recurring  costs  and  salvage  value  or  disposal  costs. 
The  acquisition  cost  is  the  price  of  the  itan.  Initial  logis- 
tics costs  are  the  identifiable,  one-time  costs  incurred  for 
the  item,  including  installation  and  transportation.  Recur- 
ring costs  are  the  operation  and  maintenance  costs  for  the  itan 
during  its  useful  life.  Salvage  vailue  is  the  estimated  worth 
of  the  item  at  the  end  of  its  useful  life. 

o  Determine  the  Useful  Life  of  the  Item 

Experience  for  purchases  of  similar  materials  or  equ-ipment  and 
vend-or  warranties  can  be  used  to  estimate  the  useful  life  of 
a  desired  purchase.  Useful  lives  may  vary  considerably  among 
carpeting  types  or  brands  of  equipment. 


o  Determine  the  Present  Value  of  Each  Alternative  Investment 

All  cost  factors  shoiiLd  be  expressed  in  terms  of  Present  Value 
to  account  for  the  time  value  of  the  investment.  Only  by  sta- 
ting all  costs  in  terms  of  Present  Value  can  a  true  ccmparison 
of  the  cost-effectiveness  of  alternate  investments  be  made. 

o  Cotpare  the  Present  Value  of  Each  Alternative  Investment 

Once  all  cost  factors  have  been  adjusted  to  Present  Value,  the 
item  with  the  lowest  net  Present  Value  will  generally  be  the 
most  cost-effective  purchase. 

A  sample  Worksheet  for  the  determination  of  Life  Cycle  Costs  is  pro- 
vided in  Appendix  A,  with  tables  of  Present  Value  Factors  for  several  in- 
terest rates.  The  following  sections  of  this  Information  Bulletin  describe 
application  of  the  ICC  process  to  the  purchase  of  vehicles  and  the  use  of 
LCC  analyses  to  encourage  energy  efficient  building  design. 

Applications  for  Vehicle  Procuranent 

Vehicles  provide  an  excellent  exanple  for  the  use  of  LCC  analysis  with 
its  ability  to  consider  the  effects  of  energy  efficiency  on  the  lifetime 
costs  of  ownership.  For  purposes  of  illustration,  let  us  suppose  that  a 
fleet  manager  has  made  a  decision  to  replace  a  portion  of  his  autatt±)ile 
fleet.  The  purchasing  office  has  released  specifications  for  a  "standard" 
passenger  vehicle  to  equalize  bid  price  considerations.  These  specifica- 
tions state  a  desired  passenger  capacity,  wheel  base  range,  minimum  engine 
displacement,  tire  size,  transmission  type,  and  desired  extra  cost  "options". 
The  two  responses  received  to  meet  these  specifications  are: 

Vehicle  A       Vehicle  B 

o  Purchase  Price       $5,000  $6,000 

o  Fuel  Bconany        20  irpg  30  itpg 

Afplication  of  LCC  procedures  to  aid  choice  of  a  vehicle  requires  the 
identification  of  relevant  Cost  Factors,  the  determination  of  the  anticipa- 
ted Useful  Life  of  the  vehicle  and  the  expression  of  all  costs  in  terms  of 
Present  Value.  For  this  example,  relevant  Cost  Factors  include: 

o  Acquisition  Cost  =  Purchase  (bid)  Price 

o  Initial  Logistics  Cost  =  Negligible 

o  Recurring  Costs  =  Fuel. and  Maintenance 

o  Salvage  Value  =  Trade-in  Value 


With  these  basic  Cost  Factors,  the  fonnala  for  calculating  total 
Life  Cycle  Cost  becones: 

LCC  =  (Bid  Price)  +  (Fuel  CostsA^ar  +  Maintenance  CostsAear) 
X  (Years  of  Useful  Life)  -  (Trade-in  Value) 

Ibtal  Costs  calculated  fron  this  fonrula  must  be  adjusted  for  each  year  of 
useful  life  by  a  Present  Value  Factor  to  determine  Ttotal  Costs  expressed  in 
terms  of  their  Present  Value.  Procedures  to  determine  each  factor  in  the 
l£C  analysis  are  described  below: 

o  Bid  Price  —  Stated  by  the  vendor  as  $5,000  for  Vehicle  A  and 
$6,000  for  Vehicle  B. 

o  Fuel  Costs  per  Year  —  Eiivironmental  Protection  Agency  (EPA) 
fuel  consumption  figures  are  20  mpg  for  Vehicle  A  and 
30  npg  for  Vehicle  B.  Annual  fuel  costs  are  calculated 
for  each  vehicle  by  multiplying  the  npg  ratings  by  the 
projected  mileage  (15,000  miles  per  year)  times  an  average 
cost  per  gallon  for  gasoline  over  the  useful  life  of  the 
vehicles  ($1.50  per  gallon). 

o  Maintenance  Costs  per  Year  —  Based  on  the  manufacturer's 
maintenance  schediiLe,  actual  costs  are  calculated  using 
records  from  the  municipality's  Fleet  N^anaganent  Office 
vrfiich  reflect  the  City's  costs  for  the  named  procedures. 
An  estimate  for  both  vehicles  is  $400  per  year. 

o  Years  of  Useful  Life  —  Experience  in  the  Fleet  Managanent 
Office  indicates  that  vehicles  of  this  type  should  be 
replaced  after  about  60,000  miles.  With  annual  mileage 
projected  as  15,000  miles,  useful  life  is  estimated  as 
four  years. 

o  Trade-in  Value  —  By  examining  the  "Blue  Book"  published  by 
the  National  Autcnobile  Dealers'  Association,  vehicles  of 
this  type  can  be  expected  to  have  a  trade-in  value  of  ap- 
proximately 40%  of  their  initial  price  after  four  years. 

o  Present  Value  Factors  —  The  inflation  rate  assumed  by  the 
municipality  is  10%  annually.  Using  tables  similar  to 
that  shown  in  Appendix  A,  Present  Value  Factors  for  each 
year  of  the  vehicle's  useful  life  can  be  determined.  For 
this  example  a  "discrete"  (non-ccrpounded)  rate  was  used. 

The  Present  Value  of  all  costs  to  be  incurred  over  life  of  each  vehicle 
is  calculated  by  multiplying  total  costs  incurred  in  each  year  times  the 
Present  Value  Factor  for  that  year,  then  adding  all  Present  Value  Costs 
per  year.  These  calculations  and  their  results  are  shewn  on  T^ble  1-  Note 
that  the  Present  Value  Factor  applied  to  the  initial  purchase  price  is  1.00, 
since  this  cost  will  be  incurred  at  the  beginning  of  the  vehicle's  useful 
life. 
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Results  of  this  sample  application  daronstrate  that,  in  this  case,  the 
vehicle  with  the  higher  initial  purchase  price  will  be  more  cost-effective 
over  its  period  of  useful  life.  Total  savings,  adjusted  to  Present  Value, 
are  estimated  as  $462  per  vehicle  for  an  equivalent  annual  cost  savings 
averaging  $116  per  year  over  the  four  years  of  useful  life.  Ihe  sole 
ocmponent  in  this  saving  is  the  greater  fuel  efficiency  of  Vehicle  B. 


j^3plication  to  New  Building  Design 

Government  buildings  are  often  designed  before  bids  for  oonstnjction 
contracts  are  solicited.  For  this  reason,  LOG  analysis  of  a  new  building 
must  usually  occur  during  the  structure's  initial  design  stage.  Mdition- 
ally,  since  a  building  has  many  interrelated  corponents  which  act  together 
to  affect  Qiergy  use  perforrance,  the  application  of  LOG  procedures  to  aid 
energy  efficient  construction  is  much  more  conplex  than  the  relatively  sim- 
ple exanple  given  above  for  vehicles. 

In  many  cases,  the  use  of  l£C   procedures  for  a  building  must  be  applied 
on  a  cotponent-by-ccrnponent  basis.  Considering,  for  exanple,  several  alter- 
nate systans  for  Heating,  Ventilating  and  Air  Conditioning  (HVT^) ,  Cost  Fac- 
tors to  be  included  in  the  anailysis  may  include: 


o  Acquisition  Cost 

o  Initial  Logistics  Cost 

o  Recurring  Costs 

o  Salvage  Value 


Purchase  Price 

Installation  and  Transportation 

Maintenance  and  Repair; 
Fuel  and  Energy 

Value  of  various  parts  and 
equipment  which  may  be  re- 
paired and  sold 


With  these  primary  Cost  Factors,  the  formula  for  LCC  analysis  of  alter- 
native YNNZ   systems  can  be  sumiiarized  as: 

l£C  =  (Purchase  Price)  +  (Initial  Logistics  Cost)  +  (Annual  Cbsts 
for  Maintenance  and  Repair  +  Annxial  Costs  for  Fuel  and 
Energy)  x  (Years  of  Useful  Life)  -  (Salvage  Value) 

^^ain,  all  costs  must  be  expressed  in  terms  of  Present  Value  to  assure 
that  realistic  measures  of  cost-effectiveness  can  be  made. 


Florida  and  Washington  were  the  first  states  to  respond  to  the  need  for 
evaluation  of  new  buildings  for  energy  efficiency  during  the  design  stage. 
Both  States  passed  legislation  requiring  the  state  agency  responsible  for 
constructing  a  building  to  include  Life  Cycle  Cost  analysis  in  the  design 
phase.   (These  laws  are  sumnarized  in  Appendix  B.)  Under  these  laws,  the 
LCC  analysis  performs  a  strong  advisory  f\jnction.  The  Washington  law  re- 
quires a  "cotparison  of  three  or  more  energy  systan  alternative^',  but  makes 
no  specific  reference  to  LCC  analysis  as  the  final  mechanism  for  selection 
of  the  energy  systan  design. 


A  manorandum  from  the  Department  of  General  Administjratior  (DGA)  of  the 
State  of  Washington  sheds  seme  additional  light  on  the  use  of  ICC  analyses 
in  the  design  selection  process.  This  memorandum  requires  that  the  design 
selection  process  include: 

o  Summary  of  owning  and  operating  costs  on 
a  Present  Worth  (Value)  basis; 

o  Sumrary  of  owning  and  operation  costs  on 
an  Equivalent  Annioal  ODSt  basis; 

o  A  pa^tack  or  break-even  cost-benefit  can- 
parison  of  three  (3)  mechanical  system 
alternatives;  and 

o  A  summary  outline  of  the  rationale  for 
selection  of  the  final  ciltematives, 
architectural  variables  and  mechanical 
systans  reccnmended. 

ICC  analysis  in  Washington  is  thus  a  second  line  of  defense  against 
energy  waste.  First,  the  building  is  designed  according  to  standards  pro- 
mulgated by  the  DGA.  Second,  LCC  analyses  can  determine  v^iich  design  alter- 
natives provide  the  best  ratio  of  energy  efficiency  to  acquisition  or  con- 
struction costs.  This  approach  is  sound,  provided  the  initial  energy  con- 
servation design  standards  are  sound. 

Inplementation  of  the  Florida  law  appears  more  cotplicated  at  first, 
but  is  essentially  the  same.  This  law  requires  at  least  tvro  alternative 
energy  consumption  systan  designs.  Alternative  system  designs  must  stay 
within  the  energy  budgets  established  by  the  Florida  Department  of  General 
Services  (IDGS)  for  that  specific  type  of  building.  The  alternative  designs 
are  ccnpared  using  the  Florida  Life  Cycle  Evaluation  Technique  (FLEET)  ccnpu- 
ter  program,  which  yields  both  energy  performarKre  indices  and  life  cycle 
cost  analyses.  Each  alternative  must  reduce  energy  consunption  belcw  the 
level  set  by  DGS.  ICC  analysis  selects  the  alternative  v^iich  reduces  energy 
oonsumption  at  the  greatest  total  cost  reduction.  Since  numerical  energy 
efficiency  standards  tend  to  stagnate  over  a  period  of  years,  the  Florida 
approach  presents  an  innovative  strategy  for  overconing  this  problem. 


SUNMARY 

The  prev3.ous  discussions  have  demonstrated  hew  Life  Cycle  Costing 
techniques  can  be  applied  to  cotipetitive  bidding  and  hov  two  States  are 
using  the  techniques  to  aid  energy  efficiency  in  new  building  construction. 
These  danonstrations  were  designed  to  show  the  potential  for  DCC  procedures 
to  aid  energy  cost  reduction  through  the  purchasing  process,  not  to  provide 
a  full,  coiprehensive  instruction  manual  detailing  all  possible  applications 
of  DCC  analysis.  Readers  desiring  a  more  cotplete  discussion  of  the  LCC 
process  should  review  and  obtain  one  or  more  of  the  reference  materials  lis- 
ted in  the  Bibliography  to  this  Information  Bulletin. 

The  exaiiples  of  ICC  analysis  given  in  this  Bulletin  were  designed  to 
provide  simple  illijstrations  of  the  potential  benefits  of  the  technique  and 


the  general  procedures  for  its  application.  As  such,  the  exanples  did  not 
treat  all  factxDrs  you  may  wish  to  consider  in  your  use  of  LGC  analysis. 
Seme  additional  considerations  include: 

o  Productivity 

The  objective  of  LCC  is  to  guide  the  purchase  of  materials  or 
equipment  v^^iich  will  provide  the  best  performance  for  the  low- 
est total  cost  of  ownership .  Ease  of  operation,  use  or  work 
accorplishment  are  important  variables  in  determining  total 
cost  and  should  be  included  in  the  LCC  application  even  though 
their  quantification  may  be  difficult. 

o  Effects  of  Inflation 

Recurring  costs  for  maintenance  and  fuel  were  stated  as  constant 
annual  costs  in  the  exairple  of  LCC  application  to  vehicle  pur- 
chase. These  costs  will  usually  increase  during  the  useful  life 
of  the  vehicle  and  should  be  more  realistically  estimated  in 
actucil  applications. 

o  Need  for  Present  Value  Calculations 

Accounting  for  the  time  value  of  money  will  generally  becone 
more  significant  as  the  term  or  useful  life  of  an  investment 
increases.  Present  Value  calculations  were  included  in  the 
exanple  application  to  vehicle  purchase  merely  to  illustrate 
use  of  the  "discounting"  practice.  As  a  "rule  of  thun±)",  Pre- 
sent Value  calcixLations  will  be  necessary  only  for  those  nate- 
rials  or  equipment  with  useful  lives  of  ten  years  or  more. 

o  Abbreviated  Applications 

LCC  procedures,  even  without  the  inclusion  of  productivity, 
inflation  and  Present  Value  considerations,  should  provide  a 
better  estimate  of  the  real  costs  of  ownership  than  do  sinple, 
"first  cost"  corparisons.  You  may  wish  to  try  LCC  using  the 
sample  worksheets  contained  in  Appendix  A  to  judge  the  best 
methods  for  meeting  your  particular  needs. 

Life  Cycle  Costing  techniques  can  aid  the  cost-effectiveness  of  pur- 
chasing decisions.  This  benefit,  however,  cannot  be  achieved  without  cost. 
liCC  systans  can  increase  administrative  expenses,  necessitate  the  keying 
of  detailed  maintenance  records,  and  reduce  the  flexibility  in  both  the 
choice  of  uses  to  which  equipment  may  be  put  and  the  maintenance  procedures 
which  may  be  arployed. 

Despite  these  increased  costs,  purchasing  agents  in  growing  nunijers 
have  become  convinced  of  the  overall  advantages  of  total-cost  LCC  bidding. 
Thus,  cities  including  Chicago,  Amarillo,  Winston-Salem,  Los  Angeles  and 
Phoenix,  as  well  as  the  States  of  Florida,  Washington  and  California,  have 
begun  use  of  bidding  procedures  incorporating  elements  of  Life  Cycle  Costing. 
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Policy  Implementation 


CVER\7IEW 

VJhile  the  value  of  Life  Cycle  Cost  analyses  as  an  aid  to  cost-effective 
local  govemment  procuranent  is  generally  recognized,  problems  associated 
with  actual  implementation  may  be  substantial.  Local  government  inplemen- 
tation  of  ICC   techniques  will  be  examined  by  briefly  reviewing  a  resolution 
adopted  by  the  city  of  Portland,  Oregon.  This  review  is  followed  by  a  more 
general  discussion  of  three  major  issues  v^iich  should  be  addressed  by  any 
municipality  considering  the  use  of  LOC  procedures. 


IMPLEMENTATION  IN  PORTLAND,  0RB3CN 

Resolution  Nunt)er  31957  was  adopted  by  the  Portland  City  Council  in 
Septai±)er,  1977,  to  facilitate  the  use  of  Life  Cycle  Costing  techniques  v^en 
making  procurement  decisions  (see  Appendix  B) . 

Ihe  Portland  ordinance  requires  the  City  Purchasing  Agent,  upon  instruc- 
tion frcm  City  Council,  to  draw  up  rules,  regulations  and  procedures  to  en- 
courage the  use  of  LCC.  It  is  the  responsibility  of  the  Purchasing  Agent  to 
provide  guidelines  to  delineate  those  items  subject  to  procurement  on  the 
basis  of  an  DCC  analysis.  For  example,  LCC  may  be  of  little  value  in  the 
purchase  of  consunables ,  six;h  as  office  supplies,  but  will  clearly  be  of 
value  in  the  purchase  of  any  energy  intensive  equijment  or  items  that  vary 
substantially  in  terms  of  oiergy  efficiency. 

■Hie  Purchasing  Agent  will  also  be  responsible  for  the  development  of 
guidelines  to  determine  vdiat  specific  Cost  Factors  will  be  considered  in 
the  application  of  LOC  analyses.  Based  on  these  guidelines,  a  bidder  will 
be  requested  to  provide  information  on  operating  costs,  minimum  time  between 
equipnient  failures,  time  required  for  equipment  repair  or  parts  replacanent, 
fuel  consumption  characteristics,  and  any  other  data  pertinent  to  LCC  ana- 
lysis for  an  iton  under  consideration. 

Finally,  the  Purchasing  Agent  must  develop  guidelines  for  determining, 
in  a  reasonable  manner,  the  estimated  useful  life  of  any  itan  subject  to 
procuranent.  Such  estimates  need  not  be  exact,  but  should  provide  a  reaso- 
nable approximation  of  the  estimated  time  fron  the  date  of  acquisition  to 
the  date  of  replacement  or  disposal  by  the  City.  For  items  with  a  multi- 
year  useful  life,  the  Purchasing  Agent  may  need  to  discount  all  costs  to 
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Present  Value.  The  discoijnt  rate  applied  for  Preseit  Value  calculations 
should  be  determined  by  City  Council  or  the  City  Accounting  Office  in  con- 
junction with  the  Purchasing  Agent. 

Since  the  iirplementation  of  DCC  procedures  will  place  additional  budget 
and  manpower  requirements  on  the  Purchasing  Department,  the  Department  was 
authorized  one  additional  staff  manber.  Ihis  person  vrould  be  charged  ini- 
tially with  the  development  of  criteria  for  DCC  application  and  the  defini- 
tion of  specifications  and  guidelines  for  use  by  other  Bxoreaus  and  Depart- 
ments within  the  City. 


DISCUSSICN  CF  GENEI^AL  ISSUES 

Implemoitation  of  a  procurement  policy  similar  to  Portland's  will  re- 
quire that  several  rrajor  issues  be  addressed.  These  issues  can  be  consi- 
dered under  three  general  headings : 

o  Manpower  and  Implgnentation  Costs 

LCC  requires  a  more  ccrrplex  analysis  process  than  traditional 
"first  cost"  purchasing  procedures.  Because  of  this  increased 
ccnplexity,  inplementation  of  an  LOC  policy  will  almost  always 
entail  additional  staff  time  and  costs.  Hiring  of  additional 
staff  or  the  training  of  existing  staff  for  the  application  of 
LCC  techniques  may  be  required.  In  most  cases,  eventual  cost 
savings  resultiryg  fron  LCC  inplanentation  should  more  than 
cctnpensate  for  these  additional  costs. 

o  Data  Development  and  Analysis 

Previous  sections  of  this  Bulletin  discussed  the  iit^rtance 
of  defining  what  Cost  Factors  should  be  included  in  an  LCC  ana- 
lysis. Efforts  should  be  made  to  define  and  inclxide  all  rele- 
vant costs  and  to  ensure  that  cost  projections  are  not  specu- 
lative. Estimates  of  vehicle  resale  values  may  or  may  not  be 
considered  speculative  depending  on  hew  accurate  past  estimates 
have  been.  Gasoline  consumption  rates,  on  the  other  hand,  can 
be  estimated  with  relative  accuracy  when  based  on  EPA's  "npg" 
ratings.  The  availability  of  reliable  equipment  performance 
test  data  can  be  of  substantia]  assistance  in  the  determination 
of  Cost  Factors  for  inclusion  in  an  LCC  analysis.  Test  data 
for  a  variety  of  equipmait  is  available  fron  manufacturer's 
associations,  the  Federail  government,  and  other  private  sources 
to  confirm  or  justify  the  need  for  Cost  Factors  included  in  the 
analysis. 

o  Fairness  in  the  Bidding  Process 

Fairness  among  potential  bidders  requires  that  Cost  Factors 
for  the  analysis  be  clearly  defined  in  the  bid  invitation. 
Since  costs  quoted  by  a  bidder  for  the  four  major  cost  cate- 
gories previously  described  (Purchase  Price,  Logistics  Costs, 
Recurring  Costs  and  Salvage  Value)  will  ultimately  determine 
the  winner  of  a  contract,  the  bid  invitation  must  contain  clear. 
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equitable  performance  criteria  and  specifications,  to  include 
at  least  a  general  description  of  the  evaluation  process. 

If  bid  requirements  are  not  fairly  defined,  the  LCC  process 
may  be  challenged  on  the  basis  that  it  is  detrimental  to  cotpe- 
tition,  providing  undue  assistance  or  hinderance  to  a  given 
vendor.  Conversely,  the  LCC  process,  v*ien  properly  conducted, 
can  facilitate  cotpetition  by  giving  a  more  caiplete  hearing  to 
vendors  with  more  innovative,  efficient  equipment. 

To  ensure  fair  corpetition,  it  is  important  that  specifications 
stated  in  the  bid  invitation  be  "product  neutral".  Transporta- 
tion costs,  for  exaitple,  will  apply  equally  to  all  bidders  once 
a  shipnent  site  is  specified,  regardless  of  the  vaidor  or  brand 
of  equipment.  Energy  consumption  rates  and  costs  will  also  ap- 
ply to  all  energy  consuming  equipment,  regardless  of  vendor  or 
brand. 

Other  issues  may  becone  apparent  during  your  consideration  of  ICC  irrp- 
lementation.  Recognize,  in  any  case,  that  the  adoption  of  a  sound  LCC  pro- 
curement policy  may  not  be  a  sirtple  process.  For  successful  implanentation, 
a  purchasing  agent  and  his  staff  should  be  well  versed  in  LCC  procedures 
and  practices  and  should  have  a  strong  supporting  comiitment  from  the  muni- 
cipality's  top  management  staff. 


QONCUJSICNS 

Life  Cycle  Cost  analysis  procedures  are  si±istantially  more  ccttplex  than 
traditional  "first  and  lowest  cost"  procurement  techniques.  This  drav(toack, 
however,  is  offset  by  LCC's  ability  to  furnish  better  total  cost  coiparisons 
of  alternative  purchases  than  can  be  provided  by  the  simpler  "first  cost" 
techniques. 

The  need  to  reduce  energy  costs  can  be  a  major  factor  in  a  decision  to 
adopt  LCC  procuranent  policies.  In  past  years,  energy  costs  for  equipment 
operation  were  a  relatively  unimportant  factor  in  procurement  decisions. 
With  the  almost  certain  probability  of  continuing  energy  price  increases, 
however,  a  purchasing  officer  should  consider  the  effects  of  energy  effi- 
ciency in  any  procurement  decision. 

LCC  provides  a  tool  to  aid  the  reduction  of  energy  costs  and  use  in 
two  primary  ways.  First,  by  justifying  the  acquisition  of  more  aiergy 
efficient  equipment,  a  city  can  realize  a  direct  reduction  in  energy  con- 
sumption and  costs  in  its  daily  service  and  facility  operations.  Second, 
wide-spread  adoption  of  LCC  procedures  among  local  governments  will  encou- 
rage manufacturers  to  design  and  market  increasingly  energy  efficient  equip- 
ment. While  this  latter  consideration  may  be  of  more  significance  on  a  re- 
gional  or  national  scale,  it  is  one  means  for  local  governments  to  aid  this 
country's  total  effort  to  irtprove  its  cumulative  energy  use  efficiency. 

Finally,  LCC  is  a  wise  purchasing  technique  even  without  the  considera- 
of  its  potential  to  reduce  energy  costs.  J^plied,  even  in  an  abbreviated 
form,  it  may  still  provide  a  better  rationale  for  choice  among  alternative 
purchases  than  can  be  furnished  by  "first  cost"  procuranent  techniques. 
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PRESENT  VALUE  FACTORS 


Discrete  Compounding 
i-8%        i«9%       j.^Q^ 


i-12% 


PraMm 

PrOMM 

PrMm 

PraaarK 

worth 

ooftn 

worth 

worttt 

* 

facto' 

factor 

factor 

* 

factor 

To  And  ^ 

To  find  r 

To  find  ^ 

To  and  A 

V—"  F 

gtwn  F 

giMonf 

givan/' 

r\Fi.,< 

F\F,.n 

F\Fi.n 

r\Fi.n 

1 

0.9299 

0  9174 

09091 

1 

08939 

7 

0.8973 

0.6417 

0.8264 

3 

0.7973 

3 

0  7936 

0.7722 

07513 

3 

0.7118 

4 

0  7390 

0  7064 

06830 

4 

0639S 

6 

06606 

06499 

0.6209 

9 

0.5874 

a 

0.6302 

09963 

09649 

a 

0.5066 

7 

09639 

0.9470 

0.51 33 

7 

04533 

a 

0S403 

0.9019 

0486S 

a 

04039 

9 

05002 

0  4604 

0.4241 

9 

03606 

10 

04632 

04224 

0.38S6 

10 

0.3220 

11 

04289 

03879 

0.3906 

11 

03875 

1J 

03971 

03955 

0.3168 

12 

0.2567 

13 

0  3677 

03262 

0.7897 

13 

0.2293 

14 

0.3409 

02992 

02633 

14 

0.2O46 

IS 

0.3192 

02745 

0.2394 

19 

01837 

ia 

02919 

0  2519 

0.2178 

18 

aiasi 

17 

0.2703 

0  2311 

0.1978 

17 

0.1496 

ia 

0.2902 

0.2120 

01799 

18 

01300 

19 

0  2317 

0.1945 

0.1639 

19 

0.1181 

20 

0.2149 

0.1764 

0.1486 

20 

0.1037 

»1 

0.1987- 

0.1637 

0.1351 

21 

00926 

7i 

0.1839 

0  1502 

0.1228 

23 

0.0826 

73 

01703 

01378 

0.1117 

23 

0.0738 

7* 

0.1977 

01264 

0.101S 

34 

00699 

29 

0.1460 

01160 

0.0923 

29 

00968 

2a 

01392 

0.1064 

0.0639 

36 

0.0929 

27 

01292 

00976 

00763 

27 

00488 

7» 

0.1199 

00895 

00883 

28 

00419 

29 

0.1073 

00622 

0.0830 

29 

0.0374 

M 

0.0994 

00754 

0.0873 

X 

0.0334 

31 

00920 

00691 

00521 

31 

00396 

32 

00692 

00634 

0.0474 

33 

0.0286 

33 

00789 

00987 

00431 

33 

0.0338 

34 

00730 

0093* 

0.0391 

34 

0.0212 

39 

00676 

0.049C 

0.0396 

39 

O01S9 

40 

0.0480 

0.0318 

0.0221 

40 

0.0107 

49 

00313 

00207 

0  0137 

4S 

0.0081 

50 

55 

00213 
0.0149 

00134 
0.0087 

o.ooes 

SO 

0.0036 

0.0093 

ao 

00099 

00097 

0.0O33 

as 

0.0067 

0.0037 

0.0020 

70 

O0O46 

00024 

0.0013 

75 

0.0031 

00016 

0.0006 

80 

0.0021 

0  0010 

0.0005 

as 

0.0014 

0.0007 

0.0003 

90 

0.0010 

00004 

0.00O2 

96 

0.0007 

0-0003 

0.0001 

100 

OOOOS 

0.0002 

0.0001 

Source:  White,  Agee  and  Case,  Principles  of  Econcndc 
Engineering  Analysis,  John  Wiley  and  Sons, 
Santa  Barbara,  1977,  pp.  412  -  428. 
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SAMPLE  WORKSHEET 

for 

LIFE  CTCLE  COST  ANALYSIS 


Bquipnent  or  Material: 


Useful  Life: years 


COST  FACTORS        Year  0    Year  1    Year  2     Year  3    Year  4 


Bid  Price 

Initial  Logistics 

Mciintenance 

Fuel 

Materials 

Labor 

Other 

Disposal  Cost 


Subtotal 

(-)  Salvage 
Value 

Total  Costs 
per  Year 

PRESENT  VALUE 

Present  Valiae 
Factor  (PVF) 

Present  Value 


PRESENT  VALUE  OF 
TCTTAL  COSTS 


*  LCC  =  (Bid  Price)  +  (Total  Costs   -,     -,       )  x  (PVF   ,     ^       ) 

yr  1,  yr  2,...yr  n       yr  1,  yr  2,...yr  n' 

-  (Salvage  Value    )  x  (PVF    ) 
yr  n       yr  n 
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EjaWPLE  CF  STATE  LEC-ISIATICN:     WASHINGTC»J 


State  of  Washington 
Energy  Conservation  in 
Design  of  Public  Facilities 

§39.35.010— Legislative  Findings 
The  legislature  hereby  finds: 

(1)  That  major  publicly  owned  or  leased  facilities  have  a 
significant  impact  on  our  sUtc's  consumption  of  energy; 

(2)  That  energy  conservation  practices  adopted  for  the 
design,  construction,  and  utilization  of  such  facilities  will 
have  a  beneficial  effect  on  our  overall  supply  of  energy; 


(3)  That  the  cost  of  the  energy  consumed  by  such  facilities 
over  the  life  of  the  facilities  shall  be  considered  in  addition  to 
the  initial  cost  of  constructing  facilities;  and 

(4)  That  the  cost  of  energy  is  significant  and  major  facility 
designs  shall  be  based  on  the  total  life-cycle  cost,  including 
the  initial  construction  cost,  and  the  cost,  over  the  economic 
life  of  a  major  facility,  of  the  energy  consumed,  and  the 
operation  and  maintenance  of  a  major  facility  as  they  affect 
energy  consumption.  [Added  by  Laws  1st  Ex.  Sess.  1975  Ch. 
177  §1.1 

§39.33.020— Legislative  declaration 

The  legislature  declares  that  it  is  the  public  policy  of  this 
state  to  insure  that  energy  conservation  practices  are  em- 
ployed in  the  design  of  major  publicly  owned  or  leased 
facilities.  To  this  end  the  legislature  authorizes  and  directs 
that  public  agencies  analyze  the  cost  of  energy  consumption 
of  each  major  facility  to  be  planned  and  constructed  or  reno- 
vated after  September  8.  1975.  lAdded  by  Laws  1st  Ex.  Sess. 
1975  Ch.  177  §2.1 

§39.35.030— Definitions 

For  the  purposes  of  this  chapter  the  following  words  and 
phrases  shall  have  the  following  meanings  unless  the  con. 
text  clearly  requires  otherwise: 

(1)  "Public  agency"  means  every  state  office,  officer, 
board,  commission,  committee,  bureau,  department,  and  all 
political  subdivisions  of  the  state. 

'2)  "Major  facility"  means  any  publicly  owned  or  leased 
building  having  twenty-five  thousand  square  feet  or  more  of 
usable  floor  space. 

13)  "Initial  cost"  means  the  moneys  required  for  the 
capital  construction  or  renovation  of  a  major  facility. 

(4)  "Renovation"  means  additions,  alterations,  or  repairs 
within  any  twelve  month  period  which  exceed  fifty  percent 
of  the  value  of  a  major  facility  and  which  will  affect  any 
energy  system. 

15)  "Economic  life"  meuns  the  projetted  or  anticipated 
useful  life  of  a  major  facility  as  expressed  by  a  term  of  years. 

(6)  "Life-cycle  cost"  means  the  cost  of  a  major  facility  in- 
cluding its  initial  cost,  the  cost  of  the  energy  consumed  over 
its  economic  life,  and  the  energy  consumption  related  cost  of 
its  operation  and  maintenance. 

(7)  "Life-cycle  cost  analysis"  includes,  but  is  not  limited  to. 
the  following  elements: 

(a)  The  coordination  and  positioning  of  a  major  facility 
on  its  physical  site; 

lb)  The  amount  and  type  of  fenestration  employed  in  a 
major  facility; 

'c)  The  amount  of  insulation  incorporated  into  the 
design  of  a  major  facility; 

(d)The  variable  occupancy  and  operating  conditions  of  a 
major  facility;  and 

(e>  An  energy-consumption  analysis  of  a  major  facility. 


(8)  "Energy  systems"  means  all  utilities,  including,  but  r 
limited  to.  heating,  air-conditioning,  ventilating,  lightu 
and  the  supplying  of  domestic  hot  water. 

(9)  "Energy-consumption  analysis"  means  the  evaluati 
of  all  energy  systems  and  components  by  demand  and  type 
energy  including  the  internal  energy  load  imposed  on  a  n* 
jor  facility  by  its  occupants,  equipment,  and  componen 
and  the  external  energy  load  imposed  on  a  major  facility 
the  climatic  conditions  of  its  location.  An  energy  consurr 
tion  analysis  of  the  operation  of  energy  systems  of  a  ma; 
facility  shall  include,  but  not  be  limited  to.  the  following  e 
ments: 

(a)  The  comparison  ofthree  of  more  system  altemativ. 

(b)  The  simulation  of  each  system  over  the  entire  ran 

of  operation  of  such  facility  for  a  year's  operating  perir 
and 

(c)  The  evaluation  of  energy  consumption  of  compone 
equipment  in  each  system  considering  the  operation 
such  components  at  other  than  full  or  rated  outputs. 
The  energy-consumption  analysis  shall  be  prepared  by 

professional  engineer  or  licensed  architect  who  may  u. 
computers  or  such  other  methods  as  are  capable  of  produ 
ing  predictable  results.  lAdded  bv  Laws  1st  Ex.  Sess.  19" 
Ch.  177  §3.1 

39.35.040— Facility  design  to  include  life-cycle  co.- 
analysis 

On  and  after  September  8,  1975  whenever  a  public  agent 
determines  that  any  major  facility  is  to  be  constructed  > 
renovated  such  agency  shall  cause  to  be  included  in  th 
design  phase  of  such  construction  or  renovation  a  provisic 
that  requires  a  life-cycle  cost  analysis  to  be  prepared  for  sue 
facility.  Such  analysis  shall  be  approved  by  the  agency  pric 
to  the  commencement  of  actual  construction  or  renovatio: 
A  public  agency  may  accept  the  facility  design  if  the  agent 
is  satisfied  that  the  life-cycle  cost  analysis  provides  for  a 
efficient  energy  system  or  systems  based  on  the  econom: 
life  of  the  major  facility.  lAdded  by  Laws  1st  Ex.  Sess.  197 
Ch.  177  §4.1 
§39.35.900-Severability-1975  1st  Ex.  Sess.  Ch.  177. 

If  any  provision  of  this  act,  or  its  application  to  any  perso 
or  circumstance  is  held  invalid,  the  remainder  of  the  act,  c 
the  application  of  the  provision  to  other  persons  or  circurr 
stances  is  not  affected.  1  Added  bv  Laws  1st  Ex.  Sess.  1975  C! 
177  §5.1 


20 


EXAMPi£  CF  STTVTE  LEEISIATION:     FDDRIDA 


State  of  Florida 

Energy  Conservation  in  Buildings  Act 

§255.251 -Short  title 

This  act  shall  be  cited  as  the  "Flonda  Energy  Conserva- 
tion in  Buildings  Act  of  1974." 

§255.252— Findings  and  intent 

(1)  Operating  and  maintenance  expenditures  associated 
with  energy  equipment  and  with  energy  consumed  in  state- 
financed  and  leased  buildings  represent  a  significant  cost 
over  the  life  of  a  building.  Energy  conserved  by  appropriate 
building  design  not  only  reduces  the  demand  for  energy  but 
also  reduces  costs  for  building  operation.  For  example,  com- 
mercial buildings  are  estimated  to  use  from  20  to  80  percent 
more  energy  than  would  be  required  if  energy-conserving 
designs  were  used.  The  size,  design,  orientation,  and 
operability  of  windows,  the  ratio  of  ventilating  air  to  air 
heated  or  cooled,  the  level  of  lighting  consonant  with  space- 
use  requirements,  the  handling  of  occupancy  loads,  and  the 
ability  to  zone  off  areas  not  requiring  equivalent  levels  of 
heating  or  cooling  are  but  a  few  of  the  considerations  neces- 
sary to  conserving  energy. 

(2)  Significant  efforts  are  underway  by  the  General  Ser- 
vices Administration,  the  National  Bureau  of  Standards, 
and  others  to  detail  the  considerations  and  practices  for 
energy  conservation  in  buildings.  Most  important  is  that 
energy-efficient  designs  provide  energy  savings  over  the  life 
of  the  building  structure.  Conversely,  energy-inefficient 
designs  cause  excess  and  wasteful  energy  use  and  high  costs 
over  that  life.  With  buildings  lasting  many  decades  and  with 
energy  costs  escalating  rapidly,  it  is  essential  that  the  costs 
of  operation  and  maintenance  for  energy-using  equipment 
be  included  in  all  design  proposals  for  state  buildings. 

(3)  In  order  that  such  energy  efficiency  considerations 
become  a  function  of  building  design,  and  also  a  model  for 
future  application  in  the  pnvate  sector,  it  shall  be  the  policy 
of  the  state  that  buildings  constructed  and  financed  by  the 
state  be  designed  and  constructed  in  a  manner  which  will 
minimize  the  consumption  of  energy  used  in  the  operation 
and  maintenance  of  such  buildings. 

§255.253— Definitions 

(1)  "Division"  means  the  Division  of  Building  Construction 
and  Maintenance  of  the  Department  of  General  Services. 

•  2)  "Facility"  means  a  building  or  other  structure. 

(3)  "Energy  performance  index  or  indices"  (EPI)  means  a 
number  descnbing  the  energy  requirements  at  the  building 
boundary  of  a  facility,  per  square  foot  of  fioor  space  or  per 
cubic  foot  of  occupied  volume,  as  appropriate  under  defined 
internal  and  external  ambient  conditions  over  an  entire 
seasonal  cycle.  As  experience  develops  on  the  energy  per- 
formance achieved  with  state  building,  the  indices  (EPI)  will 
serve  as  a  measure  of  building  performance  with  respect  to 
energy  consumption. 

(4)  "Life-cycle  costs"  .-ncans  the  cost  of  owning,  operating, 
and  maintaining  the  facility  over  the  life  of  the  structure. 
This  may  be  expressed  as  an  annual  cost  for  each  year  of  the 
facility's  use. 


§255.254— No  facility  constructed  or  leased  withou 
life-cycle  costs 

No  state  agency  shall  lease,  construct,  or  have  con 
structed,  within  limits  prescribed  herein,  a  facility  withou 
having  secured  from  the  division  a  proper  evaluation  of  life 
cycle  costs,  as  computed  by  a  qualified  architect  or  engineer 
Furthermore,  construction  shall  proceed  only  upon  disclos 
ing.  for  the  facility  chosen,  the  life-cycle  costs  as  detcrminec 
in  §255.255  and  the  capitalization  of  the  initial  constructior 
costs  of  the  building.  The  life-cycle  costs  shall  be  a  primar> 
consideration  in  the  selection  of  a  building  design.  Such 
analysis  shall  be  required  only  for  construction  of  buildings 
with  an  area  of  5,000  square  feet  or  greater.  For  leased  areas 
of  20,000  square  feet  or  greater  within  a  given  building 
boundary,  a  life-cycle  analysis  shall  be  performed  and  a 
lease  shall  only  be  made  where  there  is  a  showing  that  the 
life-cycle  costs  are  minimal  compared  to  available  like 
facilities. 
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EJfflMPLE  CF  DXAL  LEEISIATICN:     PORIIAND,  OR 


An  Ordinance  requiring  the  City  Pui'chasing  Agent  to  prescribe  such   rules  and 
procedures   as  may  be  necessary  to  encourage  and,  where  circumstances 
permit,   require  the  use  of  life  cycle  costing  as  the  general   basis  for 
City  procurement  decisions: 

The  City  of  Portland  ordains: 

Section   1.     The  Council    finds: 

1.  Current  City  procurement  policies  tend  to  overemphasize  the  initial 
purchase  price  rather  than  the  total    long-run  cost  of  an   item  to 
the  City; 

2.  The  cost  of  energy  is  a  significant  portion  of  the  total   long- 
run  cost  of  an  item; 

3.  In  the  procurement  of  equipment  and  materials   for  the  City, 
evaluation  of  the  long-range  potential    for  energy  savings   in 
addition  to  the  initial    cost  will   help  promote  a  reduction   in 
energy  consumption  as  well  as  dollar  savings. 

NOW,  THEREFORE,   the  Council   directs: 

a.     The  City  Purchasing  Agent  shall   promulgate  such  rules,   regulations 
and  procedures  as  may  be  necessary  to  encourage  and,  where  circum- 
stances permit,   to  require  procurement  by  any  board,  officer  or 
agent  of  the  City  to  be  done  on  the  basis  of  the  lowest  life 
cycle  cost  for  all   items. 

(1)  "Life  cycle  cost"  means  the  total   cost  of  an  item  to  the 
City  over  its  estimated  useful   life,   including  costs  of 
selection,   acquisition,   operation,  maintenance,  and  where 
applicable,  disposal,  as  far  as   these  costs  can  reasonably 
be  determined,  minus  the  salvage  value  at  the  end  of  its 
estimated  useful   life. 

(2)  The  "estimated  useful    life"  of  an  item  means   the  estimated 
time  from  the  date  of  acquisition  to   the  date  of  replacement 
or  disposal,   determined  in  any  reasonable  manner. 

*/_b.      In  considering  bids   for  purchase,   construction  or  lease,   the 

City  Purchasing  Agent  shall   give  first  consideration   to  the  bid        _ 
with  the   lowest  life  cycle  cost  which  complies  with  speci  fi  cation  s_^/ 


'This   paragraph  may  be  omitted  entirely  or  added  as  paragraph   (f)    to 
section  5.32.050  (when  advertising  for  bids   and  written   contract 
requi  red) . 
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877  MONTANA  PROCUREMENT  ACT  18-4-303 

18-4-303.  Competitive  sealed  bidding.  (1)  An  invitation  for  bids 
must  be  issued  and  must  include  a  purchase  description  and  conditions 
applicable  to  the  procurement. 

(2)  Adequate  public  notice  of  the  invitation  for  bids  must  be  given  a  rea- 
sonable time  prior  to  the  date  set  forth  therein  for  the  opening  of  bids,  in 
accordance  with  rules  adopted  by  the  department.  Notice  may  include  publi- 
cation in  a  newspaper  of  general  circulation  at  a  reasonable  time  prior  to  bid 
opening. 

(3)  Bids  must  be  opened  publicly  in  the  presence  of  one  or  more  wit- 
nesses at  the  time  and  place  designated  in  the  invitation  for  bids.  Each  bid- 
der has  the  right  to  be  present,  either  in  person  or  by  agent,  when  the  bids 
are  opened  and  has  the  right  to  examine  and  inspect  all  bids.  The  amount 
of  each  bid  and  such  other  relevant  information  as  may  be  specified  by  rule, 
together  with  the  name  of  each  bidder,  must  be  recorded.  The  record  must 
be  open  to  public  inspection.  After  the  time  of  award,  all  bids  and  bid  docu- 
ments must  be  open  to  public  inspection  in  accordance  with  the  provisions 
of  2-6-102. 

(4)  Bids  must  be  unconditionally  accepted  without  alteration  or  correc- 
tion, except  as  authorized  in  this  chapter.  Bids  must  be  evaluated  based  on 
the  requirements  set  forth  in  the  invitation  for  bids,  which  may  include  crite- 
ria to  determine  acceptability,  such  as  inspection,  testing,  quality, 
workmanship,  delivery,  and  suitability  for  a  particular  purpose.  Those  criteria 
that  will  affect  the  bid  price  and  be  considered  in  evaluation  for  award  must 
be  objectively  measurable,  such  as  discounts,  transportation  costs,  and  total 
or  life-cycle  costs.  The  invitation  for  bids  shall  set  forth  the  evaluation  crite- 
ria to  be  used.  Only  criteria  set  forth  in  the  invitation  for  bids  may  be  used 
in  bid  evaluation. 

(5)  Correction  or  withdrawal  of  inadvertently  erroneous  bids,  before  or 
after  award,  or  cancellation  of  awards  or  contracts  based  on  such  bid  mis- 
takes may  be  permitted  in  accordance  with  rules  adopted  by  the  department. 
After  bid  opening  no  changes  in  bid  prices  or  other  provisions  of  bids  preju- 
dicial to  the  interest  of  the  state  or  fair  competition  may  be  permitted. 
Except  as  otherwise  provided  by  rule,  all  decisions  to  permit  the  correction 
or  withdrawal  of  bids  or  to  cancel  awards  or  contracts  based  on  bid  mistakes 
must  be  supported  by  a  written  determination  made  by  the  department. 

(6)  The  contract  must  be  awarded  with  reasonable  promptness  by  written 
notice  to  the  lowest  responsible  and  responsive  bidder  whose  bid  meets  the 
requirements  and  criteria  set  forth  in  the  invitation  for  bids,  including  the 
preferences  established  by  Title  18,  chapter  1,  part  1.  If  all  bids  exceed  avail- 
able funds  as  certified  by  the  appropriate  fiscal  officer  and  the  low  respon- 
sive and  responsible  bid  does  not  exceed  such  funds  by  more  than  S'^,  the 
director  or  the  head  of  a  purchasing  agency  is  authorized,  in  situations  where 
time  or  economic  considerations  preclude  resolicitation  of  a  reduced  scope,  to 
negotiate  an  adjustment  of  the  bid  price,  including  changes  in  the  bid 
requirements,  with  the  low  responsive  and  responsible  bidder  in  order  to 
bring  the  bid  within  the  amount  of  available  funds. 

(7)  When  it  is  considered  impractical  to  initially  prepare  a  purchase 
description  to  support  an  award  based  on  price,  an  invitation  for  bids  may 
be  issued  requesting  the  submission  of  unpriced  offers,  to  be  followed  by  an 
invitation  for  bids  limited  to  those  bidders  whose  offers  have  been  qualified 
under  the  criteria  set  forth  in  the  first  solicitation. 

History:    En.  S«c.  14,  C  h.  519.  L.  1983. 
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Pn  has  a  series  of  Energy  Dispatches, 
Information  Bulletins,  Management  Re- 
ports and  Technical  Guides  relating  to 
many  aspects  of  Local  Government  Energy 
Management.  For  further  infomation, 
contact: 

Publications  and  Distribution 
Public  Technology,  Inc. 
1301  Pennsylvania  Ave.,  N.W. 
Washington,  D.C.  20004 
(202)  626-2400 


Order  No.  IB  80-307 
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1,000  copies  of  this  public  document  were  publistied  at 
an  estimated  cost  of  67(t  per  copy,  for  a  total  cost  of 
$670.00,  whiich  includes  $670.00  for  printing  and  $.00  for 
distribution. 


